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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable 
wiring board having a built-in capacitor part with a high 
dielectric layer having a specific dielectric constant of 
20 or more and a stable electric characteristic together 
with excellent hermeticity and being hard to develop 
separation of a capacitor part and a crack of a board. 
SOLUTION: In this board 1, the capacitor part 6 wherein 
a high dielectric layer 3 of a Zr02-W, Mo-AI203 group 
and having a specific dielectric constant of 20 or more is 
sandwitched by a pair electrode layers 4, 5 between the 
insulating layers 2 mainly composed of AI203 having a 
specific dielectric constant not exceeding 14 and/or in 
the inside or on the surface of an insulating board on 
whose surface a metallized wiring layer 7 are arranged, 
are laminated. Here, a difference in a thermal coefficient 
between a room temperature and 400° C of the high 
dielectric layer 3 and the insulating layer 2 is controlled 
not to exceed 1.5 x 10-6. 
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[0 0 0 2] 

tMSofc^yfVt^ «jSftiJ 4: K*fiiJ <t (Of^\z -ft~ 
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[ 0 0 0 8] £ #l»2p7 - 2 9 7 6 4^{:fl^ 

frlZ£?liZ-, Z r O2 -AI2 Os^OjSfH^jiT* 
(3. Zr02 iflc<OJt»«**S 3 0 4rB5^fca?)fc: % Zr 
O2 ogsiD*Sri«*Di-Sr i(cJH9. JtKe^Sr*:*!^ 
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mzt&mm t (Dm&frb 4 o 0^*^*3*4 2>j»h»k«»o 
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ISWl-^ot+S Z r O2 -Alz O3 -W, Molilll 

[0 0 2 0] 

(^SiBiRX«o*3&) Bill #38iEfc*5ttS#JiK 
1 tfKOftlKJI 2 4^(4, 3 *t<0«ffiJB 
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rtffilctt, 111^113^ -SOlilU, 1 5 

fetus 1 oo±as^tt*w<**^i 7*iR»i-5*i* 

cOMa (i&tttiB) 1 8*JBj5fcStt % QH&R1 8i4M{*:i 9 
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*9, r!;h,ib<£>«;fiBJi 1 4, 1 5fj;Xy!/^-;V2 0HJ: 
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2 3 ^@^$ttrv^5o 

[0 0 2 7 ] 18 <Os<ylr—i?\± s 777 h^y^r—v? 
-Cfc9, *Kt*Il3i:tSil4, 15/«5(:# 
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*-yU2 0(^J: 7 <t»«$ixT^5 0 

[ 0 0 2 8 ] *«W«d*5*tSJbIBiBi»S 

>*«B5S:?BfiJti-5KWI«#:Jl (BlW#f3, H2co# 
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-fe7$s>^:*^\ ^7^C7^ 7 — /&^<t IT, 7;u^ 

^7^i\ ">y ^^h/<7^h, 7*^7-7- 

=/4 h, 3-^x7^ h , 7t°*/K K Y 
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t^:bfr$>5#7* — iT7 S 7^ *t£i*1fi1$\f bfrlZo 

#1:1. o x 1 o- 6 /tams^ i^istfcSo 
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L^o I07/u^tft7 ^ 7^ *f±, A 1 2 
O3 Sr±(*:tt5 % fV*tnif5 0M*%£Jl±'S-3fir-J- 
£fctOT% A'ftftCii ±CAh O3 St^t, t CO^tr 
RlZ&tEtZJfyxIfckfrbJ&Q . t(7)^7^ftl±, C 
a, Mg4M7Wy±gM, Y^^O*±«5c 
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7. sma:%ofii^T^^r$^5r t^asti\ 

[0 0 3 4] r^7^^tft7^>^^/j^^5|fei 
■ (w#i-5#a*i*W«:ft:J14: LTIi, Z r O2 t „ A 

I2 O3 <t, W, Mo(0'>i<i:tl8/J i bi5t0 
T\ Z r S:Kft;«!lfe»T*3 9 — 7 0fiA%, A 1 &mit 
M*T*1 0-4 7fi%, W, Mo(7)^0^^< i 
t> iaSr 10.-3 5li%^tf*t5Z r O2 - 
A 1 2 O3 -W, Mo|t7;^WIIL^ 0 ft 

0fifi%, A 1 ^KfcMSTl 0 — 4 2fiS%, W N 
Mo?) 9 *><D'J>t£< t fc lS^r l 3 — 3 5mfi%^f'J^ 

-e**i-5-fe7 s y^*t»^a* 

[ 0 0 3 5] /j^5ll^t>^(C^^T(j:, ^?fia*<b4 
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tlt»«Sp*SiS< ^^)7t^^i:t^m^2 0J^_L^i*^c-f 

Sfds*>5*s, ^^)»^, K««ff««75iB«:£E*s(ST"rs 
i:^9rp1M/j^±1-5 0 z r 1/j^KofSH J: *) 

h^^t, T^^i"Sir7 ^ *ti*ht£Z>%&BMb<r) 

fi|tb^*D J ^-T< WdsitJ^MoMdsjtiaoaSHJ: 

[0 0 3 7 ] Z<Dm&, illlftif^Mo , Wi^^ 
3SLT. r.Oifi5Bi«*«O»«afi0. 3kV/ramJ^ 
±, #(^0. 5 k V/mmJ61±-CfcS ^t^gi LU\ 
r.*Ll4, »«BE*S0. 3kV/mm±<3&>t, «iEM 
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< 45, 

[0 0 3 8] 4*5, dco^^mf^ + trd, _hf5^^ 

SB/j^4SU^C0yc^(d, S i O2 , CaO, Mg04^(7) 
T/U* y±«AJRlt{t*, Yz O3 4iroJBMB**JR3 
al^7C*»fl:*^>*jBSblrl, Crz O3 , Fez O3 , 
CoO, N i O, Mn02 4 <t"0^fe£i)<7>ftii N B 
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2 03, Z n O^i'^^Oi^Mt 1 Oli%J^T, 

#Mw 2 - 7 . 5 **%<o«-frTaajp-f a r t fc-erig-cfc 

5, ^<noh, Si02 , CaO, MgO^co/jg^li, 
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[0 0 3 9] £fc, ZrOz K«m*«r«-*-r 
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O, MgCX Y2 O3 4^ft±SlW^Zr02 
IX, #fcY 2 03 &&JEitWk Ltffiv^»*|:tt, 20 

5-1 5^w%ofij^-eas*DStt^ 0 £fc, _tiE^Ks: 

WM<OZ r O2 te^CO^JSiSteSti: 1 . 5-20/z 
m N AI2 O3 ^¥^^3-2 0^, W 

* te-B 5 v^*±*»«3g"C»j* * *t5 *3§eJ! fc «fc 

*Uf, flS 5 0 mm X 5 0 mm, M^MPfM^^- 4 0 u 
mX\ 1 0 n F«±0»*S**S#fe*L5o 30 

[0041] *fc, mmm,»m&s mm-rz>ibmmb<n 

Sia*»fe4 0 0^fc:fclt58Mg3S31tfSl . 5X10V 

"CfiTF, Wfci. oxio- 6 /WT^^J:5(:Jl 
Lf;Z rOz -A] 2 O3 -W, Mo^^ffl^Sg 
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KW«*WSrA9>r htc^L-C. W. Mo, Zr0 2 f 
[0 0 4 6] ^Ci^jB^fottlt, 

[0047] (ill) iifS^MH:f*iico±T® 

t»i*T#, 0iJ^.«W, Mo, Mo-Mn, Re, T i 
N, Ag, Cu N Au, Pt, Ag-Pd, Pd/^if/^ 

hmm-tz^ kte<mfau§zttw*miR'fz> 0 mmm 

*littKiaifcJ:5ftZr02 -AI2 03 -w, 

MoMR^ A 1 Ay^ FMfW^5 

W, Mo & XZfR e <D0 h<P?j:< kh—m& 
±J$.ftk-tZ>* ^7^Xjg^^v^bn. ^ ^ 

5/^ttJN-Srfflv>5»^^ii % Ag, Cui/«lTfo 

vi6«:Ji k <nmmmf&\z iot, «^mf*n^ ,t mm. 

[0 0 4 8 ] Ccom@illi, *d 1 — 1 5 m mcoii:^ 
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[ 0 0 4 9 ] <cfc\ WSJi^Citt, ±E^«i«^«^(c 
[ 0 0 5 1 ] (SBjRA) *fc, IfiiM^BRdftSE 

W, Mo, Re, Ni, Co. Cufd^ltfW'M 

< it lao^jRfcj: vrntft'Tzz ttf-vifZo rcoia 

aHJff*, -»{:MJ:^3-5 0MmOJ|^T\ t&JftJI 

[ 0 0 5 2] *58W^*5^s#SiB»X4R 20 

X, $SiS i: ITM(^)7 ^ t ft 7 ^> ^ ^ , ff 
RtMilTZrOz -A I 2 O3 -W, MoMf4 

[ 0 0 5 3] *1\ iilMM^LT, #J;tfl\ A 
12 O3 ^ aSiPJ&^t ITS i O2 , Mg O, Y2 O 
3 »0#±*7C* J ^T^* y ±«&JR(0lMb«K B, Z 
n*^<7)»fb4fc«0«ltt«jM, M^CT, Z r O2 
fe v 5fc (4§*tcfc 9 S^t*fSr*tf) ^ W. Mo. Cr 
co^JS^*^^ibcoig{b^, JKBtift, ffilfctt. ftBSS; so 
^SriSiSsiPU mtC37^^— /K T ^ y A^tfVW 

^-yu-KS, * d— /Uft^^ftOjfcJK^- 

[0054] r<7»- bvttim»<D&ma** m&m* 

Mt5f:X)W Mo. Mo-Mn^^I*M 
§£r**7-<X-<— hS:*:? y -vfiPMft^MJ: 0 IB 
J*'** — Vl-EP®J£*L, f^ldioTIi, ;*;u— — /u 40 

[ 0 0 5 5 ] — ;£\ fSt^Hf*/! k IT, Z r O2 
A 1 2 O3 W, Mo CO 9 %W'>4 < ttl ^CO^ 

If^rlM^L,- ^^C(±, S i O2 , CaO, Mg 
0»©T/u*y±Wdfe*dt»*5j:OtY2 03 ^ct)#±*s 
Kftfe, B v Z n*^iftfb*^b*S«««I»J^*- 
JSiPU ^iia'J^UFe, Cr, Mn, Ti, N 

i. coi^s, mtvo, a«*^tf*fe»j*as*D» so 




3#fl^9 - 1 4 8 7 4 6 

12 

[ 0 0 5 6 ] -tLT, I^ftCWiliVf 7-;ut 
L < (iT ^ y ^y—^&WlzX V D B P ^co 

&«*P»frL;fc«, K^^-7'V-K$, X^isp—u 

[0057] nR«ficj|irniim*ft-^ta j: utsbaps 

^Zr02 fft5~l 5^i/%OY2 O3 

^co@^(-J: *9^^b^tL/ci:^ B B B ^^tpZ r 02 

£5 — 1 SW/o^t^W, 5^u%J; «9 V>&^£ 

i:5«WS^4i:5^5,T'fc"5, I5^eyu%j:i9^ 
^^ZrOz ^^t^WRS^^gy^^ IS§m£WI 

[0 0 5 8 ] &*3 % £*fb*fcl±«#3cJ£fbZ r Oz * 
LTfflV>^< ra^t-ct 0 Z r O2 

^{bi~5 ^iS^K 3fc^^{b?tU7c*oife{b»*3 «t if ^(D its 

»*SSJP L*filSa«-C*56*{b S *T fc ft V \ 
[0 0 5 9] -t lt> ±fB<OJ:9^LTf^»*ttfci*« 

MoSfcliRe*7 0-1 00li%, MUCTA 
1 2O3 , S i O2 , Z r x T i *^0«»J#**4 a 

<&m. Nb. T a 4 ^jgjRMK 5 a Kft^WI: 0 

[0 0 6 0 ] -t it, WSMMfSLm^—^ b&mMisln 

»t t fc*c««L. BffSOEE^-CJOBEflE*-}-*. 
[0061] ftis, S^^^m^H^Jf^i-^^^ 

[0062] ±&<D£?{c^xftm£tifcmmft%j)m 

0 o'CJ^TOr&Sic^o^T, i-2^«f^:tc 

MnKaft^lfiM t ira^^-y-SRi: S:P]B* ^ 

i-^/c^O^f^i LT15:^:^<%, 1 4 0 0°CJ: »9 tfi< 

tmntta*. 1 4 0 o°c^TTMt5i^t:it id 
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*UliLTN i^Cu N t>L<tt*Jx6 4:BiH^JR» 
[ 0 0 6 3] a^x^ftii, SK«i*Jit«ffiS 

[ 0 0 6 4] ****^-iR»ffl^y^-^^S:*[ig 

fcafrtOQflttl 8*JE?*i--<<|6|»JIS:||lJiflE»Lfc«, 
RI«FiBSfiKLTejtftSttSrf^aKL, ^<om\ giJaftf^K SjH 10 
fc«*«rE»«K0DD»*r*H-*-5J:5^ Au-Sn 

fggE (s^-ACwHO 

[ 0 0 6 5] *«W^»***B1-^<KTOJS 
IgUtf'J 1 

JBUH-fcLT, 8^;b%OY2 0 3 J: 9 sSSftSixfe^p 

JSttSO. 8 /xmCDZ r O2 ife&5fcfc, ^Sj^/j* 3 M m 

CO A 1 2 O3 B^t, S i O2 :CaO:MgO:Cr 20 

2 O3 : 1 : 1 : 1 OlM/j^ Z>mf&&)M fc . 

w & 5 ^ o co Kfcftftftt Sr ffl ^ x , at * coia^Jt CO jft 

h /px ^ t T 3 -A- £ BSSP jft-fr L fc & s K * * ~ zf u 

- KSti *)m£ 5 0 mn(7)^lftlffl^- h*J«» 

[0 0 6 6] ±fScOj^£^X, «*tf>*aj&j&* 

*0U £ h/uxyi:7/i/3- ^*8S*n*-&Urt:1£. 30 
K^-7V» Kft(-«t 5 0 0 Mm^illfflv' 

[ 0 0 6 7 ] -t IT, :^ig*ii^hM3gf$ 
fc^t/iatlffiv- h^t^ft:^ 10 0m m^O^/U- 

fi, MWfCAh 03 Sr 2lt%»LtW-<- ^ h 
[0068] -tux, :otU^A$titmt# 

2tt-5o««JE*Lfca, AQi&Lfc (I^2 0t) ^ 
irzK^cor^^^ (N2 /H2 = 8 0/2 0) ^Xl 5 
5 0°C^*S^X 2«p|HJ*a*6*UT 5 Omm X 5 0 mm 
(D^mmfcm 4 0 M m N 5 M m, #6#J1 I . 6 m 

[0 0 6 9) #&*tfc«*co#JlE**«»c:SstU"C, n 

- (XMA) Srffl^fc**»jfct:: J; 0J£*U ^co&£ 
Sr* 1*5^:^*2^*1,^.0 &*3, A HiA l 2 O3 N 
Zr(iZr02 i LtffSlt^^: tSrWBLfcfc so 




#^^9 - 1 4 8 7 4 6 
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[oo7o] (tmmm, str^e 

L*:«»*rfflv>T, 5&fi##f J: *9 flfcBStLfcfififc fc [Wj 
-ffiiSco^^^ii^L, ^^/^cy^^-yu/j^^ 
&5'<>r t. ^WM {V-f =5-^-7 ?i — h) m% 

K^ 7 ^-71/- KftfcJ: 5 0m mCO>— h tfc 

zk*<OSr&#;* (Nz /Hz =80/20) fXl 5 5 

bX, ^5 OmmX 5 0mm(OA^-yt' 

HW!lLfc«, 5 0 otTl^itft^ltr^yfVii-^ 

[0 0 7 1 ] #btlfc^yf>f^^tT, LCR^ — 
^ (YHP 4 2 8 4A) 4^ffiV^X^TV^ N 10 0 KH z „ 
1. OVrm^ftt^Stl^tSfrlSt (C) & 
fflfe-tZ t th\C^ C = e o • e • S/ d ( £ o : Jr?5 
•f'COMm^, £ : tb^m^, S : m^®^ (m 2 ) % 

d :&n»m<Dm& (m) ) co^tcs^^, iift/j. 

[0 0 7 2 ] ffl^cOSm^O^X, ^S^O^XiiOO 

[0073] (»«ffioay^) ^7c, 

i|ft*«*^Cfc*<0«ffi«SriiH«BEi: LT, *1 , 2 ^ 
[0 0 7 4] (JRfflf 3fiffi»(©ao«) nsfi Ufc«»4rffl ^ 

- Kffi^i 5 0 Mmcov— httfift»**rf^fifcU, 

rrt^DMUTt (I^20t) ft*fc**a>a-fr^x 
(Nz /Hz = 8 0/2 0) 4»X 1 5 5 0 t C^*3l>X 2 

#iB»ia«rtufc. »fenfc*Hf#*»b*s 1 sx^ 

3X«3 (mm) OWBtfi"*«J «9 ffl L N rtt^rM^ (2 
5°C) d^#f-ftiSSl 0°C/m i n<7)i£gX4 0 0°C^ 
X^PiRL, ^cOS#cog$^fp3CO^fgco#I>'SrSy^L. ^ 

*1 , 2 CL^L7c 0 

[ 0 0 7 5] (^7y^«*9«3t) »lt5itfS2W 
^^ili^^SS^ov^x• ; eH^fL5 0fiOS«Srf^8i 
Is SS't'co 3 ^^Vi^acOfiJ/j^tL (xi^^v^gp^i^ 
»HB0oBiNM8£) co^-^S^coSijix (^^>>^) co 

[ 0 0 7 6] 
[*1] 



(9) 



- 1 4 8 7 4 6 



15 



16 







& tit 


m 








m m « # 


m 












No. 






it 


fiMSfc A 
xlO" 8 

/T, 




S 

(nF) 


i±m 




em b 

XIO"* 


B-A 




AUO, 




8Y- 
ZrO, 




8Y- 
Zr0 2 


AU0 9 






(kY) 


xio _, /"C 


0 5 -y ? 


1 


9 1 


5.5 


2.3 


1.2 


9.8 


6,9 


4 0 


4 7 


1 0 


3 


1 1 


2 0 


0.8 


7.5 


0 6 


0X5 0 


2 


9 1 


5.5 


2.3 


1.2 


9.8 


€.9 


4 0 


4 2 


1 5 


3 


1 4 


2 5 


0.7 


7.6 


0.7 


0/5 0 


3 


9 1 


5.5 


2.3 


1.2 


9.8 


6.9 


4 5 


3 3 


1 8 


4 


I 7 


3 0 


0.6 


7.9 


1.0 


0/5 0 


4 


9 1 


5.5 


2.3 


1.2 


9.8 


6.9 


5 3 


1 0 


3 5 


2 


1 9 


3 5 


0.5 


8.4 


1.5 


1/5 0 


* 5 


9 1 


5.5 


2. 3 


L2 


9.8 


6.9 


6 0 


1 6 


1 9 


5 


2 2 


4 0 


0.4 


8.5 


1.6 


.1 0/5 0 


6 


9 1 


5.5 


2.3 


1.2 


9.8 


6.9 


4 4 


4 0 


1 3 


3 


1 4 


2 5 


0.6 


7.8 


0.9 


0/5 0 


7 


9 1 


5.5 


2.3 


1.2 


9.8 


&9 


3 9 


3 9 


2 0 


2 


I 8 


3 2 


0.3 


7.7 


0 8 


0/5 0 


* 8 


9 1 


5.5 


2.3 


1.2 


9.8 


a9 


8 4 


1 1 


1 


4 


i l 


2 0 


0.8 


8.6 


1.7 


5 0/5 0 


* 9 


9 1 


5.5 


2.3 


1.2 


9.8 


a9 




7 5 


2 2 


3 


9.9 


1 8 


02 


6.7 


- 02 


0/5 0 


* 10 


9 1 


5. 5 


2.3 


1.2 


9.8 


6.9 




5 5 


4 2 


3 


9.9 


1 8 




6.7 


- 0 2 


0/5 0 


U 


9 2 


5.5 


1.0 


L5 


9.9 


7.0 


4 5 


3 3 


L 8 


4 


1 7 


3 0 


0 6 


7.9 


0.9 


0/5 0 


12 


9 2 


5.5 


LO 


1.5 


9.9 


7.0 


5 0 


1 7 


1 8 


5 


2 2 


4 0 


0 4 


8.5 


1.5 


1/5 0 


* 13 


9 2 


5.5 


1.0 


1.5 


9.9 


7.0 


8 2 


1 2 


2 


4 


1 1 


2 0 


0 8 


8.6 


1.6 


4 9/5 0 


* 14 


9 2 


5.5 


LO 


1.5 


9.9 


7.0 




5 4 


4 3 


3 


9.9 


1 8 


0 2 


6.7 


- 03 


0/5 0 
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[ 0 0 7 7 ] 



[«2] 



No. 


fe m m 


® e§ * * a 


B-A 
X10~ 4 /*C 


9 -7 V 9 




it 

mmm 


»tt A 

xicr 1 

/■c 




* 

(nF) 




(kV) 


XHT' 

/•c 


A1,0, 


KM 


8Y- 
Zr0 2 


W. Mo 


8Y- 
ZrOr 


AU0 3 


W.Mo 




15 


7 8 


7.5 


LO 


13.5 


13.0 


6.7 


4 5 


3 3 


1 8 


4 


1 7 


3 0 


0 6 


7.9 


1.2 


1/5 0 


* 16 


7 8 


7.5 


1.0 


13.5 


13.0 


07 


6 0 


1 6 


1 9 


5 


2 2 


4 0 


0 4 


8.5 


1.8 


6/5 0 


* 17 


7 8 


7.5 


1.0 


13.5 


13.0 


0 7 


8 3 


1 2 


1 


4 


1 1 


2 0 


0.8 


8.6 


l._9 


5 0/5 0 


* 18 


7 8 


T.5 


1.0 


13.5 


13.0 


6.7 




7 5 


2 2 


3 


9.9 


1 8 


_02 


6.7 


0 


0/5 0 


19 


6 5 


4.0 


30.0 


1.0 


13.0 


7.5 


4 5 


3 3 


1 8 


4 


1 7 


3 0 


0.6 


7.9 


0.4 


0/5 0 


20 


6 5 


40 


30.0 


1.0 


13.0 


7.5 


6 0 


1 6 


1 9 


5 


2 2 


4 0 


0.4 


8.5 


1.0 


0/5 0 


21 


6 5 


4.0 


30.0 


1.0 


13.0 


7.5 


8 3 


1 0 


3 


4 


1 1 


2 0 


0.8 


8.6 


1.1 


1/5 0 


* 22 


6 5 


4.0 


30 0 


LO 


13.0 


7.5 




7 4 


2 3 


3 


9.9 


1 8 


0.2 


6.7 


- 0.7 


0/5 0 



[0 0 7 8 ] SlC^o^t, Z r O2 Sr£S fcl^WftN 

0.9, 1 0«£tc*3(tS*iK«*Ji"rtt, J:kli$iii8 

8 . 6 x l 0 - 6 /°C t < <9 , SfeStg t <£>|RU£3SSg 
J0**t<*ofc o Zr02 fcAh 03 irt&JS^Sril 
fiid^lT^ :: <b CJ; *9 2 OW±Olil¥^f Loo, 
Sffl*>&4 0 0 0 C^T?OO^Sg^^^ 7 . 5 — 8. 5X 

[0 0 7 9] JfejSJilco^T, A 1 2 03 



50 



/Co 

[0 0 8 0] tl, 2C^o^T, ^No.l-lO, 1 
1-14, 15-18, 1 9 — 2 2 00^(3:, -tft-ffi 

is] c*a^K cnmmm ismw *m^x l fc t ^ & 5 
a* , -eo»ja*3 ± t^#tt o Ktb t hj if ft /j * o 

n t mm-r & a ^T^n^mn.wm t <^jk«b»k» 

5xio- 6 /°C^1^5^SMl*l(^7 

[0081] s i . 2 * s mm&ik&tfi i . i 

-1. 2xlO- 6 /°CT'fc^ gllf$:If^I(7)^ 

#**«'>fc^*& (kjn-no. 2 1) t % mmmftm*^ 

A*S:}S**tr*fr (R»No.l5) K»No. 



(10) 



- 14 8 7 4 6 
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[ 00 8 2] $PJ}aM, $1, 2 6>W& 

a ott, ^rtt b ^ii^iti/p i . 5xio 

T*S>5ri^S«*tbS 0 Lrt>U RWKffiJka&ftS -1 . 
5 x 10- 6 /tOTT'feott), WR-No. 9, 10, 1 

CO g WJdliiB ^^^tOT-^o^ 

[ 0 0 8 3 ] ffiKS^S^: LT, Z r O? 

^chAlz 0 3 SriB***-t-S Srfflv^tt 

# $ bKft* S ^ t &t>frotL 0 . 

[ 0 0 8 4 ] HR9J2 
A 1 N& v *, T i N& v ^ s E r 2 O3 r 

L. jfefcBESIffli: LTW^- * h£M*L, ill^f 

J: ? kiwi ut8L ;Mti#imi8 5o i ct 

WIS*S:»3l::*Lfc. 

[0 0 8 5] j&lc s IBfiflfli ±Eil3i:JH«- 



stfrofco *fc, ^jsejsu&KKoi^Tte, a 

W**£g|gS L^^SS:* 3 K^ U/Cc 

[0 0 8 6] H»fi»j 3 
^7>f v?/^^ -T*»* (8^/W%Y 2 O3 * 

*) , ftffil (CaO : MgO= 1 : 1) x Mot»*> A 



18 



1 2 03 &^£^ti^l, ztnzs<s( -^rm 

^*s^^7K^^#a^: c F'^i 4 5 o < c-c2B*fH#!MjG 
(WN0.24, 25) o nhtLtz.m&\z^^x, mm 
10 [0087] -t lt, k.mm^, ±mtm isjb 

£ m ^ T Wfj Eifiric^ Wtt * i - £ <5 < [Wj — fti* Jft ja 

imm-rzk t t>K, ^sga^s^^o^x^^^^^ 
[0088] mmm 4 

A 1 2 O3 »5fc, MoSl T.i O2 gb^lj (S i 

O2 :CaO:MgO=6: 1 : 1) , Mot*^^ 
20 Tf^L, rtt^WV'^— fcprai*USriR»PU 

fltttl 5 5 0tT2«SLtnyfyfa^ 
rtKLfc^JlElftSffi^KLfc (K»No. 2 6) 0 # 

[0 0 8 9] -t LT, Jfe&£0iJl tP]*^, _hfei:fWlL/^ 

30 «-srfflv>THirE«fifc55'WjK*^*<5< m-mj&nmmm 

L-t 3 ^Lfc G 

[0 0 9 0] 



No. 


» m m 


s m n * m 


r 


B-A 

xlO- 

/V 


as 




it 


XV 




ft 

CnP) 




(kV) 


B 

X10-* 

/V 


23 


I1N90-Er,0,i0 




4.4 


MN67-Br,0,8-TiN 25 


12 


21 


0.3 


4.9 


1850 


0.5 


a/' 5 o 


24 


&?098-tm 1-W1 


6.5 


4.3 


i7<137. 6-8YSZ37. fr-ti»K). 8-W. Ho24 


12 


22 


0.3 


5.6 


1450 


1.3 


0/5 0 


25 


iHMO-8YSZ57-ft&35P3 I-W2 


13 


6.2 


8YSZ40-AI r0,42-?. Ha 15-JWU3 


14 


25 


a7 


7.6 


1400 


1.4 


l/'5 D 


26 


AltO»S2-MiH 6-Ti0 2 l-»l 


10 


6.0 


AU0,75-JI*^J4-W, M&20-Ti0 8 l 


13.5 


23 


0.3 


5.9 


1550 


0.1 


0/5 0 



[0 0 9 1 ] ^3(Ci^(i, V>-fnO#^fCjoV>Tt,*6 
«Sis it^aGBimfrW^fftfflfKffiSfc^iSds l . 5xio 



[0 0 9 2] 



(11) 
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JS <d HfltS *s jt ^ fc «> fc« $Rft £ ift i >Sffi*5 J: * y ^ 

[H2] **P^O^*»S^iR«ftffl^N*^^-^0 — 1116 . 
[83] *«W<^*«IEj»*«o«!i^*lKW**i-ilKW 

[i4] *mw<»*mwm^m&ms<y ^—i?<D\&<Dm 

[15] — «bK 



ttB¥9" 1 4 8 7 4 6 
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[06] **^<^#ai**-T-i|Xttfll^y-{r« 
HJfcfliJ £ »f s m "C 2b s „ 

[87] *&w<D*mftm*iSL»hm'*y<r- 
<&<Dnmm ir^irwmm m -e *> 5 „ 

[B8] *«MO*ilW»:jH^lRj|ftffly<3/4r^ 

[ff*«)RW] 
i #gIfii»S« 

2,11 mmm 

3 , 13 iSft®**:ji 

4, 5 , i4, is mmm 

6, 16 ^Vx^i^SfP 

7, 12 

8, 9, 2 0, 2 2 ^./l — ^ — yl^ 

i o ^mwm^m&m^v'r-^ 
1 7 ^mwm^. 

1 8 [M3SFP 0K#3«R) 

1 9 mw 

2 1 fl^SS^ 

2 3 t — |-»^ 



[SI 1 ] 




[03] 




12- 
1V 






-11 




- — — - — ■ — ' — « — £ — £ — c — r-i 

mm 







/ / f 













